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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a carrier box for 
semiconductor substrates which has a practically efficient 
function of removing particles and gas toxic components. 
SOLUTION: A semiconductor substrate box is a gas purification 
unit formed by integrating a gas purification device A~2 which 
purifies the box inside by using photoelectron and photocatalyst 
by optical irradiation or a battery mounted power supply device 
with charging function for feeding the power to the gas 
purification device with a semiconductor substrate carrier box 
21 having an opening/closing mechanism for putting in/out the 
semiconductors. This gas purification device A-2 is provided 
with an ultraviolet ray source 27 for optical irradiation, a 
photoelectron emission material 29 for emitting the 
photoelectron, and photocatalyst 28, and when it is integrated 
with a power supply device, a heat radiating body for 
transmitting the heat generated in the power supply device to 
the gas purification device A-2 is preferably provided therein 
and the material of the carrier box 21 may be synthetic resin. 
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[1#m!t#<B«SHl 

-y * * Kfci^T, j/ ;> * d 
14. y V * £?#^{lrr 6 fc * WftfiSWI- X 5 TtHT- 

14, 7t?^^^rt*»^l;i-efc»rojtRB,Wi::J:53tm^- 10 

l»#S 3 ] M12j®i£# y * *I4, ^W^/S^T* 
*> 5 r £ i -T 5ff *5 1 XI4 2 (^IE*ro^*^S 

x5r.t^1Si:-r5lt*«2(r|E«c<73^3»ftKteffl« 20 
[0 0 0 1] 

WSfeffifejglcfcltSS i #7*St£. &Ji«fS 

[0 0 0 2] 

£ n ^*#l^£l|§|:::£tt5^?i#£Wc. 0184: 
ffl^Tia^-tS,, H8M^t, 

-A5li^7X100~l, 0 0 O/^H^tV-S ( rgfc 
jf-tgft J p . 11 — 24, Summer 1 9 8 8 ) „ 7 -i , 7 
-2 147 7 ^ fr%ite£%.<Dffiiri&7frt. «<7)i>y-V 

/i^-Al^tS^MSffHi, IWft^Bft^SrBWt UTV> 40 

[0 0 0 3] 111 1 8(DJ; y- 

5 irl^SSS^fcS (BREAK THROUGH. 5 
^■p. 3 8-4 1, 1 9 9 3) „ bZ.hX\ ^&*m# 

i\ ISSt^ (ST-tf^W) tt^it, tWSFffcJo* 

T^^s^s^t L-cw-^-t-s. bp*>. t£#i4'<» so 



14, HtrfSE] 1 8IH^Lfc, «©^!)-^-A(07^ 

T 5 (DXFSm^te&tct&X'hZo 
[0 0 0 4] BP*,. y-VA—Ad&l^Tte, 

^, 4-^T-cD|^«7-</W-^ (#J, HEP 
A, ULPA7^/^) -Ctttt^s BfeiSJvf* ^y- 

i/fr-AftizmAZtix 5 sa^coi^^x, g± 
^/iif^eE-rs^*^ (h. c. ) tm-fthz&m 

fcSo h. c. fitfxtfcfrS/fca-t uxii^w 

^6¥Si§». W7^3^, p. 4 1-4 9, 19 
9 5) „ 

[0005] ztih^jfx-Jfcyown. ^y-v/w-ixrt 
frbmxztitt^wto'g. y-v/u-AT-cD^^^ 

f^etLX, ® H. C. 14. !7^> (StS) ^ffit- 
f+*i-Si. Stt^<OtiiD^tfc:5>L. H. C. liStS 

X, Ifttt^K'iiii-^ h(75H/ll-^S^4-± 
fct), mSit i/-^ htroWttl^fSr^iS 
13 31^ SBl-^, P . 16-2 1, 19 9 

5) „ h. c. nv^^mtm<DMm^it m 

Mtt^iST) *?l^^gr-r (f5 3 90J&ffl^3^8S#i* 
-g-^^ffi*. p. 686, 1 9 9 2) „ 
[0 0 0 6] ® NH3 14, 7^=!7 J*t&<0±f&tj: i! 

(yT7^^?±, *frS«l«ffi, »7*n-fe 
jx-fe 5 , 1 9 9 6^10^ 2 9 0, p. 15~2 
5, 1 9 9 6) o Z.<D£??mm\z£<9. WtiL+ltii t 
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T-fi^^rogts-e* y-wu-A£^ro#s&£< l 
^f-Jt^/Kf^ whilst ftoTfc- 9, s 

[0 0 0 7] rrr\ Stt^ir(±7K!-J;5^wmtt^ 10 

-fSi:S^Et7KMiw^«^(j^^ < #5,, tot 
S&fcS v > t ftgkmtm < , igl^tt^i £ £ 

w^M^^ftffl-rsfcfc, ^ y-^/p-A^ro^^ 

[0 0 0 8] rcoj; 5*^ite«J«*»feStE*^ifeBS±i- 20 
S*ff tit, (1) 0^5, hlr«fc5tSiHi5S*^)T*fo 
5= HP*,, Afi3§S • SStf^agf-fcoT^SOT-, *y 
- ^Sli^ro # 1- A £ ft < "T 5 - £ ^fig T-fc 
i> (M PJ Semicondactor world, 1 p . 1 1 2 ~ 

1 1 6, 1 9 9 7) „ (2) ^fc, ^ y-^bt^^,S 

^T-feSitHg^nx^S (® NIKKEI MICRODEVICE 
S, 7^-^-, p. 1 3 6 ~ 1 4 1 , 1995,© Procee 
dings of IES, p . 3 7 3~3 7 8, 1 9 9 4) „ I 30 
fe'iroi 3 ft$-^V<-f ci^v> t LX, S i tpx. 

m-r&tttfWim£tix\,^f)K (i) ft&frbg&mz. 
(2) #ytxttPtfrb<nw.tf* mtfx) izM-rsnm 

^ S M, (3) (1) C2) J; t) , *'7^x§M^»t 
51145*^507. !K Iffl±P»MXfo5f 

<D?$mft1bZ> (KANOMAX i7n/;Hr p. 1~ 

1 0, 1 9 9 6). COij/itllfcoX, *Ilft) 

[0 0 0 9]^iJxtf 1) ftm^fcJiSfc*** (fitf- 
#C^KG9|&£) : ^Jp3 -5 8 5 9-^-, 4#^^P 6 - 7 
4 90 9f, 1 #^?7-l 2 1 3 

6 2) *ftMiicj:5flii**s: 

T^Rfc*) :ffi¥9-1 6 8 7 2 2f, #i?9-2 
0 5 0 4 6 -§-^$6, 3) Ttm^ t *ISl©fffflK CK 
^ <t7y^(D|5]Sf|^S) : &ffl¥-l - 2 6 6 8 6 4 #^$R 



5*#-rsti/>9Bgs^feofc„ -toF^iiro 10 

zimm^mmzn 0 frtfmmx-h v , assist nasi 
[00 10] 

Et**S«ft«^ if© 

iWf*>^xiLx, mm±.^mmni-Rn 

wmtf-ytxzmm-tzzk&wm'k-tz. 
[0011] 

-f 5 ¥-*#a*£fflt»i£;i? y i> * *5 I, > X , f£#" y ? * [Z. 
tgfflt8i^#S'^^lr*3^T, m^yf *\a-£, iSytT, 

Mmm^ummmmk. mmm^mtizmm-t 
s^7t!) -mMfimmmnzmmmmkit-mk^tc 

[0 0 12] BfrlEttSi^^s'^^Ji, WW^'g-fiicMgt-r 

sro^j : < < %tcfftfzf5.&m$Mt*-=-y hd, m«^e 
!E^?S^k^--s/ mM^m^-mtLxi^^ 

#mz«tmztiitnt)W&mw~-<D&m\z.i: 9 maws 

% § it x vm-r 5 1 co x- h & o 

[0 0 13] 

i%w<vmmmm] *wn<o*mw-&fam$m#y? 
gg h) fr-mtzfrx&io , m^- 

-yb titfyt z.frbM'aJBL *) ft LX# 5t)OX'$)5 0 

Wfflco-g-^r^ (tRinw^i-roK) ic, o-K^-hm 
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S«*siR*ft $ titztf y * * ft<D%.fc<nffimkfrffi?h, 
* ^rtl-HRjjrt-^tfittifflcoWAT-t SHAMS 

^LX^StcoxfcSo 10 

[0014] jitr, ■^3.-5' hi-iis mass«^p>w% 

i#X£So 

X£ S t>WXfc «9 , &m^mte®%sVib1Xl-£tttiX'i>& 

wtroXfi, ig*X-$>S,6XA 1 MAW* H/\ 

* ^fri^lffi-XfetLff {BTftX-t &t^/5\ SB^ttco t (75 
X'$>tit£t£&ti{-iZU/\ f'Jxtf, ABS, T^y/V^W 20 
Vim-7yx^ <y#RXf#V X-tf*^ h (P. C. ) *g 

So 

[0 0 15] #y^^«0BBBB»»tt, «Jfi03*ISM©3t 

QMhRTf®. <0 tH L/^X# S t roXfcftfiRftXt 

-ttJi, ->-/M^ibfrrK -M^ttJO, jtfj/ 30 
KT£ KT^-;/-?— (S'EMIl?) 

#t£ftS„ Z<D£?te#>y?y><DWb LXte^fflffl h'7 

(o&wt. mm<D®m&n (Mfc&*-y'>*-£y 
iRtt-rs *»e>. i) mmz-tt-mmmxyy 

3) ir-y'vti^ y b®.Mm&mZ®i&#y7 xfth 
[0016] Ikl^ *»Mro«f»tf*>5ffir3EHK»»* 40 

/xteKMm^£z^#ffi~mmw^^xi&'<z> 0 m 
'mm.it, #yyy.fK><Dimzmmi-z>^t\z£v, 
? yft<oim^'£&mwf*\x<Dmm$:mm l. 
ti i-=t"p, ®%:mm£-rz>t><ax-hz> 0 



Ba, Sr, Ca, Y, Gd, La, Ce, Nd, T 
h, Pr, Be, Zr, Fe, Ni, Zn, Cu, A 
g, Pt, Cd, Pb, A 1 , C, Mg, Au, In, 
Bi, Nb, Si, Ti, Ta, U, B, Eu, Sn, 

p, w<D\,^nfaxteztibv>{\&<foxn£&xam& 
mm^L<. z.tibttm&xxn-m&,±zw.'&Lx 

tem-Brtthm^? So 

[0017] ^ij^li^ \\L%mb Lxamtyo, &?it 

mtm^h'O, IttWlB a O, SrO, Ca 
O, Y2 05 , Gdz 03 , Nd2 03 , ThOz , Z 

r G-2 , Fe! 03 , ZnO, C u O, Ag2 O, La 
2 C-3 , P t O, P b O, A 1 2 O3 , Mg O, Inz 
Os , B i O, NbO, BeO&ifiJSfotK 3 -ft 

felUJYBs , GdBe , L a Bs , N d Be , C e B 
s , EuBe , P r Bs , ZrBz £ biz 

Kfl:feiLTttUC, ZrC, TaC, T i C, Nb 
C, V/CttftffoZo ^it LT(iS«, iM^ 

y AgtMgi (Mg#2~20wt 

%) , CutBet (B e i> 1 ~ 1 0 w t %) X. 

VBaiAltro^Mffl^Sit^^ ±IEAgt 
Mgi CutBei U*B aiAlt© 

Ll\ ^fc^»i&JS^E<^£^ [ FX-;M 

^X#So 

[0 0 18] -^ibf-te^ffit LXfiftffljtutrAgfiL, 
SEI-^Jl^ffMLX^frfc.fcoX^^'flili^ 

^#sritx#So rwMtLTUMgtAgtw^ 
^K^^XS 0 0~4 o o"Cross©*#TT\ ^CD 

ffl-TSttff *S'JO«J»lif+JD LX^ffl-fS £ t ^x^ 
WS^WSr^PLfctro^feS (M¥7-9 30 9 8 

^ #^¥4-2 4 3 5 4 0-^-) o &&<D%fn-mmt<D 
-mt. mz&%ftUy>y'm^<?)%.m : ?-MLtiittott 

*P*5fo5 (#gfl¥4 - 24 3 5 4 0^) o — ^klw «t U 

ht^scoxigfflzKs/^xroas^ioXiiiif 

(W8- 1 3 2 5 6 3f) o —Mt\Z£ mtfr 

[0 0 19] 3t*^-*fca*|-rojg*«»«it««ieori: 
<, KB = y h) »jt*>5^tt*ai-5SS!i 
*^±9»<C9, ®H»:«)Sri:^X#So 

m-?-?r«(tii-rs'b<7)xfoixtffpmxt^< » 9mmm 



3t«^-*ai*f, mis, wtmt+tismt. (oim^mva 

^UT^Si tl-#®i^fe5 0 10 

[0020] 3fem^»aiww{ig^jg^(i, 

^(OFji: Lt^y^fy, susfc-Si/MiCu- 

^T'^€.J;5[^S-r5 (HW2-3 0 3 5 5 7 

[0021] itmTOT-roji^w (Mikm afir 

/wmS, * y^XT 1 / !>— zi'Wffiro «t 5 ft ? — /Mffitje so 

#-e#s. w*.^ # mm) wiyy/^^ 

[0 0 2 2] *««^J:5fl|^[:S«S:|ftW-r 
4--r4*«Ht^^ (*>^^blc*, H. C) so 
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-ffvefcJ:^. aft, iN»fr«lsf*s«i*fi*|-e*>»)x $S 

j^FttroS^fj. Se, Ge, Si, Ti, Zn, Cu, 
Al, Sn, Ga, In, P, As, Sb, C, Cd, 
S, Te, Ni, Fe, Co, Ag, Mo, Sr, W, 
Cr, Ba, PbC0^-f^7l\ Xn^tlb<Dit^, X 

[0 0 2 3] WZ-ft. 7xM t Ltll Si, Ge, Se, 
i: LtliA 1 P, AlAs, GaP, AlSb, 
G a A s , InP, GaSb, I n A s , InSb, C 
dS, CdSe, ZnS, M0S2 , WTe2 , Cr2 
Tej , MoTe, Cuz S, WS2 , Mit%0k LTfi 
T i O2 , B i 2 O3 , CuO, Cu2 O, ZnO, M 
o O3 , I n O3 , A g 2 O, P b O, S r T i O3 , 
B a T i O3 , C03O4 , Fe2 C-3 , N i 04 k'ti* 

fo5o mm^x^xn. ^mu^m^-. &mmm^ 

%m&mtf&$:'rtb £ tftX'%i>» rcotJiJiLT, Ti 
tt%ffi!&U ^ffliltT i Oz <DBi&z?t?ytMmtf 

[0 0 2 4] BP*>, 3t«K©«*WPf*W[^Hlt*3»t5«: 
(1) *#1-i»7^7'^roiSSsrofWP, (2) 

(3) %ftmmiz.Mfa-rz>.pimfiftco 

mfi^nffla. (4) *>5i^tt3t*tt*4E*txtttt, »I 

SiiK *;<yy-Vsy, *flr, ^#lt^8 

[0 0 2 5] Ztlbtt. tf-y#X(DMVi. JtMcDWM^ 

%m&v>wm. s^tt^ifir^t) 

fcfelC, ±|E7fett^t^Pt, Ag, Pd, RuOz , C 

03 cm <DmteV>>v:%toz-x®im-rz>z fkm&z>o u 
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yty4 k 1k%>rl%^y>-?. uv-bM»7> 
[0 0 2 6] Fs9itoK<o&&b lt, 
3t* : f-fcJ:SfiBt-(Wt:UTfi 1 5 4frg'»i, AWE***! 

fix jtttaE^o^raiRait** (3tttttE^!aiR uT3t««E 

^5WT\ ff*U\ J: 5#*:tfc*»«#t7>Bfc 

ftSriSJ0$*5*«H4^ (H. C) T-*iiLTM^S 
rill, il^fWH. C^^r-foiJ, ^CDflligiLT 20 

-co, -cooe^ (i^Ktt&^-f 5) ^ortt 
foSo rtDH. ctiSTKSB (-co, -coois-g-gp) 

Z^-tZmfrVtyoW (H. CCDS*«igc7)-C-C-c7) 

[0027] ^wmxmm-tzt, mn<o 'v y-^/u- 

Ci6~C 2 o WiSSSHF-SH. C, #| 

T, -CO, -COOiSS-g- (ibk^frf 3) ££fO 30 
(£^?fft, |3 3t, lit- p 1 6 ~ 2 1 , 199 
5) CiT-foSo itL^W^^tt^wSHIS, ^ 

S33t, Slf. p 1 6-2 1, 1 9 9 5). ftfeft 
(w J; 6 mibroWttt^ro^a^ * -XAW|¥|fB(i^F 

ro*8H4;tf**2-co, -coog-g-wgfi^^i/N^ 

[0 0 2 8] in*,, *«tt^^*s»«Ei-5#H«l-3t« 

Cfi^rWS'tlgfiT-foS-CO, -COO^-g-gMv 7t« 

^i#x.P>tt5„ %mmt. SfrlEH. cot>«^4w so 
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z>n.fo<Dmmm. Ttm^ last©, 

[0 0 2 9] HI.*,, TOT- (SHM***) o^Kffli: 

&5*§-g-f±, ytm^xsmmmmz. h. c^nh 

mmzft-tztfyt *xhz a *iiW7^n e 
set, mmmmmmttf-mt£i%. Kmnmt*- 

=-y V b LX&iQtmbh,xmmt£tiXts<9. 

<D%mx'hz 0 

[oo3o] 5t-f, *wn<n^wmmmw.tmt>w& 

ti^„ ::t\ tf's^* l o ii$cfr«^t;^eA-2 t 

-mtztix^z, *wn<o#y7 mm<o>mk 

[0 0 3 1] Wh, S»ftSlA.z 
114, ^Jxtf^ftiPXSgron- K^K— K-^, Ig 
fc< LxmtlW&ZgirtZZ. tt«t9, sKy^^rtttS 
tf/X fijttt^^-ffl 1/ W?f y * x 

m@.k<o-Mk\z^xiz. m7\cz<nmv&v>y'v y? 
mz^Lxio'o. iztizm^^xmm-fZo *mw<D#y 
t * i o i±, ^< y ^ y -^ttTtmHsef+t m^^B a 
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A) „ 

[0032] ep^. iistA-i is, stmass n, 

-> 3 y) l 4^ibfl;^roWif&^Stt, 3E«[U8Sl 1 5:^- 
LT/^rU- 1 2l:i3fEm£*L5o *3§^ro*';y^x 

(t5^?^b^gA-2 wiEwr't <mmm.mmA 10 

-i Clfctt xy-l 2I^^Em^^fcl;^COm!311 3 

frbow^iv. mmmfctsti&v -i 2 

ftK, F'Jxff L \4ir-yW(k, N i -7K^«?&^$ ) 

mxhyz-m^mmzti, mm<D^t< u/^fy 

- 1 2icm^»^trgtt5o rftS-J;^ tf-yfxft 

(4. BufS(03tm^S.t>*/XI47ttt^^ffl^S^;#:co?^ 20 

[0033] *mwv®wx'ihz>mMmwA-i ^ 

(4, ffiffllrj; tJ^^^^m-T-^p (#k ^7- hyv 

ro-efo-5„ m^isi8 (a) . (b) \zx<o^ mm-r 

60 5fcf\ S88 (a) fWil-J:?»» 30 

4t5f^ai» n nl 5^f 3 WH^i4, Sti*tel 6^^L 

X. ^ff^b^gA-z dill 7lzm*-hiriZo 1 8 
(4. ^^*A<ex.5fc«)d|^»e->- hX'&Z, 

1 8f±K->-h£t^sR*e^y-^, 

fRZ.Z>#&r'1btif£1»!tiX'-i>&.<. Mz-tf.^ Cu, Al 

riHA 1 1 9(4yy v hiasstg2 0 

± I^K« £ ixfc38*W*4>fc v ^m^p°p T'fc 5. 
[0 0 3 4] rWipfCLT. 3§fW#l/VlrF-£i5 n D p 1 5 40 
i>f>»fl«^M#ftiiA.! (D^ffi{-fS^^n?>„ 

Si;^JP5S$4x5c9T\ #y^xrt(7)?Sj^{lil4a*fitli- 
HJ6£ft-5 0 *3P^Wi!ffi2^#d^Ht;f4, ^»7^ 

tilrisfc*, #Kftf^5^T-;fc5;^ itfJlEdll^ ' 
gflp a p^w3§gwfilfflf;il: •? ^dfflctL^iDa^HSro 

xsmm^teho @8 (b) &tft?n-r5. ms 

(b) (4. JiltMl 6^111 7£^LT, ffflEW^ft 
ft^k^gdrtS|J^iIlgtS:g-r'5 , t)WCS)5. Ill 8 so 
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(b) ci&^t, is (a) tm-ft^imcmtii&m 

[0 0 3 5] ;£3§Pflf4, il&o* y infests 
^+^(4i:fe#S^tMxL(4N2 x ArcfT'tlH^ 

5„ *'j/^^d«g^*ttt6l-J:oT(4. ^{fcdflfcft, 

m^w-mmmmxn^.mnmt^-=-y v <D#'y ? * 

[0 0 3 6] 

[HlfiW H;S£#l£*-f/^ (4 enroll 

ffi#^f^Pg^£ft3tWT-(4fri,\ 
HJSfJl 

¥3W*X#^*JW5 S^HKK&tfs'** 2 1 SrH 1 Srffl 

s„ ^#;x^-e(4, ^7^.1, oooro^y-v/u- 
■kX'/KShKteM&immZtiX^^o V=t^2 2tt, M 

£g(t5„ bp*>, ^7*i, oooo^y-y/w-wi 

fttfygHtfrmftl. 1~1. 5ppmSftt5, - 

-<fmnx-hz> 0 

[0 0 3 7] rfflfeft, £jl/n2 2(4^3:/N^il#':y^ 
ii5n [ oK®fp 0 p'^tiPX^tt5„ S*?^^2 1©fflH 

*YT*-y°-r- (m^-fr-f, SEMlg?) 
ii:*^ (p1 # 3/ ^ ^ J; t) § I # tti U fc ^ I-, T^ff 
l-§l#T»f5*lwJ; 9, *"s/^x K723B^y^^* 
#2 1 K# ->^^.2 1f4, ^y-V/u 

VT 2 3 (Dfflj&'&lZ ^ji/n 2 2 y -^-Affl^* 
M^J; 15 , lftfe|ia-y :? '0'^S.?>*T yn 
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&<QBiL<ntcib<D#-yt*2 l.W|fl|3ft(r x > y-V/P 
-^frh^vt *2 1 f*)i:i<$A-f 5 0 
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5 0 (S-T-^K) (4, Mi5y/2 7 

3icj;i9^m$^ «f«am^t*!9, uffimmn+te. 
2 2«#?t-rsfli}^fi2SMa5Bfija»}WkSii5 <I #5/ 

££Bi £tlZ>l£%.<D%itl (Ulltf 34-i ~34-s) {Hi 
5„ tfy^fiOWItttP. C. »{, ftftfky-y 

7te®My>-7 (2 5 4 nm) , 7fett»±A 1 Wl-T i 
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3r*-V7M yft-y?}) isf-Qh*), teg&fecOV^* 
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ori<^^MIiA-2 — (On— KjK- l^* h 
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0) A^#'y^X2 IfttdAtS. 
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^W^^m^rr b„ HI 3 CO/}? 7^x2 1 co^ft?f 
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7^^) tUroH. C^NH3 ^#S-T5 0 K*S7y^ 
14, ^1/^2 2(D/K's/^^.2 l^WlRlfr^&iptijUOfc 
ItXDtf y # X. 2 1 ©PBSSt, * y -V/U-AtS^tKj/ 
^^F^CftA-rSo *fc, 7^^^S^|r±oX(4, 
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#5/**T*fc!J. HI 1 0lllH9crifiiJBIl|T-$)-5o 
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tK*"s/^* KT 2 3tetfy*x&#2 1 
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<r>u - K#- h \ZMM- U # y * * KT 2 3 <0@fl^ t 
«i*£ft-5 0 m#-y?*2 1 Clfi, MS7^2 7, 

^m^tuw 2 9 , Ttm^tBte^^^ 
3 o . mmmiLi-ffiMVs 3u»)^ 
*s^tgiA-2 1, m^wmmmm a-2 izmtizm 

m/^rU-l 2^tt3£m^a6#^miIiSmA-i <fc 
Vl$.?>%.#ffiftik=i--y h A (A-1+A-2) ^s£g£ft, 

[0 0 5 5] hAt*i»t5BE«SS«A-i tU 

M^if-f^gA-z fi, itfrfEcoEI 7 . 8rori<.t-fe 

j/** 2 llrn, ^3l/n2 2(if+*-T5. i>3i/nco^« 
ik?m (H. c) StSfriS-^Mi^* 

^tlhCO^^m^ <?^2 2<D 
*'-^^2 1 ~<£>lKjfo<j^& 9 ttiLtDfcferojKs/^X 2 1 

[00 5 6] rrt*« fH. Cf4 x Mi7^2 7A> 

5 0 £fc, (*t^«*«) tt. Mi7>/2 7 

3 I:: J: (JAMBS*!* iKfmafcK^ t * 5 , R«f«»*fc^-tt 

itm^ST-wM^i LT1S3 1 

2 2 ro#^-r 5 ft mtrnm®, b laawtM; $ tts. # y 

^^t©H. caa^^fcftflMKtlSliA-z ^CD# 

iglA-2 f=©Mil7y7 , 2 7 rofis.lt, Rxfm 
&&ftA-i *»5>ro»«fcJ:ij^-f4ftflc}il}^ft;iBttA-2 

(1219 + 3 4-1-3 4-6 ) \Z£Z> 0 ~ZX\ tfy?*<0 

umtp. c. », Mi7yynsi7yy (254 

nm) N 7fe«!^(±A lWlT i O2 £ft-#D, ifctt^&ttl 

»iiA 1 »i:a u zmu. %.m*i&tiim<Dmmnmw;s 

US (10V/cm) , ffif*»»^tt**fttSUS*i- 

(5 0 0 V/cm) T-fc6 0 

[0057] 09 + 3511, L*fttfX\ Mi?^ 
2 7 7i^ro^^(D[>3i/N2 1 ^tf>HBJt£ifr<*t)<E>T-$> 

tmMmsfrb<n%mz£z>&%.<Dffiti3 4-. ~3 4- 6 

Sr. ?^^ftmz$)Mmz%t-ttzib<D'b(nxtbZ> 0 Z<D 
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##**s»<^IK-C#S3a*i6Sa!)5 (H. CI 
§L : 0 . 1 p p m£(T, NH3 itS : lpp mJilT) „ 

«fc9, st?y^^t*5»t5ft^l:gg|IBa$ (B) 
ttflfJWt'^y h (A) ffaAs^fi^rtS. 
3 7lt ^^t^ 7* y ^T-fctK tegfcfc 

[00 5 8] H;8S#J 8 

x%&(DXWftTm£:<nz>~$:fto a 0iirozKs'^^2 
1 l-fctt5^#?&iM:i£gA-2 «u y/27, 

20 ytnrhi&mt2 9, 7tm^t±i« 2 9^^ro ^m^tti 
«ofc«>©«ii 3 0, ^m»^ft*#3 1 j: 9^s 0 # 

»s^bSiA-2 t x mmnm^fcmmmw. A-i \zm 

gA-i ± W5SiMM^^7 h A (A-. +A-2 ) <fc 
[0 0 5 9] BP*,, ly^2 1(^(4, ^3i/n2 2 

30 x^2 2©*"^^^2 1— K)lR^®t)mLWfcfero/J? 
2/^^ 2 KDfflmm^ * y-V/P-A (i>7^1, 0 

oo) ?5^^yi7^2 lrttrftA-TSo 

%ftMy>'y°2 7 fi^hnmn-mmMisMz-itmi- 

lfcfcB«2 g^Pj^jttb^^S^m^ 3 3frj; t)^l;$^ 

ffimwm* t % 9 . iJMTO^itm^^iiii** 3 

1 (-M*^^ ^>2 2ro#£^5?jir^£p f gg|5B(i 
fflfSiWk$ii5. «#:«f}^{tS«A-zfcJ:5»i^fk (S 
^»#) 14, HfrlErom^ligA-i J; 9m^«WI&^§:ft 
SWT*. S^ra^fcfc9ig«tLTfTb<x5. r©J:5Jw 
40 Lt, d?y^^2 l(*)l±i7 7^1 J; 9 tS^^S?*^ 
l^^ffit^$^S 0 Hi li^&l^T, HJ9, 10i[p]— 

[0060] mmm 9 

-r c *x#x-(4, ^7xio±o t« y - 

^^S^^tO^SrfT^. Ell 2WzKy^^2 lO 

«*«i^t:»«A-2 »i, Mi7y/2 7, XMM28 

so 8©r't<i^«^fA-2 t, fr8B«)0E«l^r^ 
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zmmmwA-, x<o^^mmt^-=-y fa ca-i + 
a-2) .tti^jg^ttSo bp*> n **7^x2itn, ^ 

^S^rft t LTWH. C^NHs 

1~5<, f^S^fi, ^3i/n2 2C0*'s/^j^. 2 1 ^Olft 

^©tltBLWfcfeCO^'j/^^ 2 1 COHf^i-. i?y- 

[0 0 6 1] ~~T\ rtL^cOWS^XfJ, 

■? 2 7 a» (Dm^mrnM £ 2 8 \z x 3 

Affile J; 19 «tt^*JiAp^-fr^i,^tei^ 

^2 2(D#ft-f5«^^gf5B(±®?^ 

ir/P7 ^ y - = ^WfcglWttiffifHb StuS. C w J; 5 
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p p b«T) <, mi 2i^fc^T, i2i9, 10 tm— 
[0062] mmm 1 o 

mmw 7 <Dm 9 , iot/TLfe!>i^fi*> ; >x2i 

9, 1 0<O*"^i>Xrtii N 2 Ltz*-7° 

mmmx'[L ^^2 2 o^-tv ;&-tr-.y h 3 

£thZ>(DX"7^ftt5z_ (E19 % n ( 12) fifcto. 

HI 9 , 10t iBj-f^tefB] tSft*^ 
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(2) BBH«»^J:9, o#yhl:J:^^Ky^ 
X-tS^s^^t&.ofco 
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[o o 7 3] 2) miiEi) ^tsn^mnmmimm^ 

3) mmi) Kion^w-mmmm^-mtv^ #y 

( 1 ) tf" s/ * X C9»*Nfc£ffiSR £ ^0 ►) 81 L X*# -5 CO X\ 

(2) #^ro*>^ro^ft<b-f\ ft&roifHro/tfs/* 

[0 0 7 4] 4) Btff5t- «fc 9. 

(1) S«<o4Klft^'«tBi-f*5*'s'^^rt^wttA^ 

(2) *mit i-x. %tf*tfm&£tiz>7y* 

=f-y-7 ttWffiffl X- # S„ 7° 7 * ^ -y ^ (±Sl ^co X'Ufl? 

(3) SSSi8«*»P>ro«*roWI&*S»t, jS«Wtw»# 



(4) ■mm.tVh&foteXyy- *tt£otz.ox\ 
d&tt-SSgcoj/Siitf" s/^ ^JiffifflX'# 5 <£ 5 l-nco 

(5) mm%$.mtffetf , o, nw^iiLfc, 

(6) ^-S, ¥*fcf±»fi.fCflS, «»Mk 

ittftlH^fl-, ^<Og$glM.Xt>;k3HbLX^#, njjf 

y-ffl) t LX»iil-ffifflX-#6. 

[mi] w cora # -ftmrnk* y ? * 

[02] *3§Wco«gfl $ y * * comnm* 

[urn ^momm^-^m^m^yy y-<om<om^ 
[I2i4] jmw<n*--7°^ii^ y vmm.ffi&%mk& 

20 yy-*<n— #l£^-r$rEIIIo 

[05] MR#ftS«IBB#fiS^ 
s/ ^ x co— M^^-Tfrffilllo 

[06] *^B^co^?^ki^y h tmtim&mmk 

[07] *!8Mro»fl£fl!#^bSI11i:««^1tSr-WI;U 

[08] Was^BA^o^Sr^Jffl-f-Sfcferolftl^lSI. 
[09] coWiffl # s/ ^ x cogijco-fil 

^^-r®TE0o 

30 [010] 0 9cofflffi0 o 

[011] *^Wco«|gB#-#:Stfia#S'^^romo0iJ 

[01 2] *^|^co«M^-*StftiM#s/^^roteroW 
^*-TirE0o 

[013] *^BJco^— y°-y#±y hi&mmmffl%®6£ 

tfy ? 7. CO— #l£^-f &?TE0o 

[014] *|gMco^-7°^-fe-y hiR#rt^Ji£Bfl#t8i^ 

[015] «»«fWI (B) JiJ;5S«A (£) 

40 it^7 7 0 

[016] i%&mm (0) i^<fc5Stt^ (g) ©^kS: 

[017] ffi^^m (^FW) I^J:4#>*v^l:7kiB» 

S. (ppm) co^kSr^-r^7 7 0 
[01 8] ^C0^y-^/U-A|iJo(t5^M?t)^^^ 

-r»0o 



10 11: 5EHIh]3S. 1 2 

1 3 : aa§u 1 4 : «^j#t^a, 1 5 

so m . 1 6 : ^tg. 1 7 : II, 1 8 



27 



(15) 
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k 1 9 ■.m+n&i (smft'pt*^) , 20 -.mum 

S, 21 : !7^MJ&i*tf'-.y^^ 2 2 : !>x/\ 2 3 : 
KT, 2 4 : ?^^J¥ ;K 2 5 : 
26 :nfyh77^ 27 iMi?^, 2 
8 : %,»m. 2 9 : #«?-»HJtt\ 3 0 : 3fc«*2&ttiffl 



3 1 : ramas^-is***. 3 3 : 3 a 

i-6 : 3 5: JgptW, 3 6 : ttiiO «3tR, 3 

7 i^f^y^^y/!)^, 3 8 : 





[EI6] 



10- 



[////// 



[02] 




im7] 




[mi o] 
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im 3 ] [mi 5] 




B A~2 



[018] 
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[Ell] 




B A 
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[Ell 3] 




[*»«]E#] 

IffittJB] ¥fiicl 0-^9^ 2 8 0 
[fMIiEl] 

imm^m) seje 



5 ft StgfflMiH * * ir *s ^ T , 12 s/ * * I- 



(20) 



11-217119 



i2. y i> ft zmmt-t z> t^<D%mmz & z> 

{kLtz%.mmfc*--y K^w-rsr k&vmb-tz* 
m#&wimmm#yy- 

[«3ftS3] miem&tfytxti* mAft-&f&mmx 

'[»*3S4] msi^mmt^=^y ha, mmmm^ 
*s rt a i§ia^fr?f ^k3sa i-e * fc » ©jst^flc *m 

[0 0 0 1] 

co5fc«s*i-*3(ts s i i?^, &m®M 

S«^(DSS^l|X^LT#i*-r?)«i*#S'^^ (^y 
[0 0 0 2] 

ffl^xtftBj-fSo huai-*^"^ w-n.in9G-f-7°^7 
vtmyj^?) ex-fomtm+fcM&zti* ^y-^ 

-A5l±^7^100~l, 0 0 O^ltt^ftS ( rffi 
f#-tStfJ P ■ 11 — 24. Su mm e r 1 9 8 8 ) „ 7 
-i , 7-2 Ii77^ £.fill-3.&%.<Dffitl&mTo &3fe 

121 1 4. w ± ^ fcffi&ZtiXb^tCo z\ 

* Bfc* i- test* # ft \ 

[0003] --ft, m i <t 5 ^^cgPM^itro * y - 

Sil^^^fcS (BREAK THROUGH, 5 
fp. 3 8-4 1. 1 9 9 3), 

i\ mm- m^t-vimm n^.<Dzt. vm+iz.m*. 

14. HffiEISll _4J-*Lfc, &3fcO^ y -VyV-^(D7-< 

XL^o <DX'?$mizt£Z>tclbX'hZ>o 
[0 0 0 4] BH*>, y-WU-Adfc^-Cfi, tot- 

m+WtoB:) ^ ^t-oi&m^/i^ (#l, hep 



xtetiz&mi-zm&m (h. c. ) wtfti^tB 

#•5. H. C. fi#**fcfr«/£#i: LTil&ro 

tfce>-r<0T\ »*-T5^^fo5o ftfiT-14^ 

ro^wsi^wM^^H. c. m±mt 

Utrait/iotV^ ( (?±) 'B ¥ 
/£6^g#£»* ^7^3 p. 41-49. 19 
9 5) o 

[0005] z.tibotfxVtVoWte. W-V)V-2>.ft 

ftWIA^tLi5) huIEw^ y-v^-A 
ftX'%±LtclfxViy>)KtfMt>6<nX\ ftnxcit^xt 

tt-^»S«Sr^Stei-5. W*>, ±K<0*5ite*»ff (TOT-, 
ttlli LT, ® H. C. (4, (Sffi) ^ffit- 

ttm-r&t, mM&<Dmto*htcb u h. c. tiss 

Sfeir hfc©«*ttfcSS»»*4-SL6 (^ 

|3 3t, Sit, p. 16-21,199 
5) „ *fc, H. C. H^^xxD^k^WEE^k (ft 

isttwisr) ^?i^®r-r (m 3 9 ia]fS^tia^M#.5t 

^gtSt#^ffl*» P- 686, 1 9 9 2) „ 
[0 0 0 6] © NHa (4, T^^-^^ro^/,ei' 

, 1 9 9 6^10^290, p. 15-2 
5, 1 9 9 6) 0 ^©iv'SIHiaO, 
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[0 0 0 7] rrt\ ^»^tJ±7Kt-J:5^wSftt^ 
3„ BP*>, StR£ffifci**tt (fffitt) <£>ii^$>«<6W 

fs«a as * # ^ t fissfi** n < . $ fc&*sa $ ^ t 

[0 0 0 8] r©J;5*^ife»W*»e>KtR*^!teBS±1- 
SWStLT. (1) p#s> M^^iSil^^T-fc 
•5, 1P*>, Ali?8I ■ l^lli!iotl^©t\ i7 y 

■5 (PJSem i c o nd a c t o r world, 1 
p. 112-116, 1 9 9 7) „ (2) 

? y->itt^?&x-te. -$®<Dmm<D? v -^imm 

/Mn^vh) am&ttT'fcSift^Sft-O^ (®N 
I KKE I M I CRODEV I CES, 7 M^r. p. 
136-1 4 1, 1995, ©Proceedings 
of IES, p. 3 7 3~3 7 8, 1 9 9 4) . S 

ft, £ CO J; 5 ft 5 nyyhiLT, S i 

il-rS^-^^^ttT^S^, (l) rt«J*»t,|S8 

6, (2) t-*t 
•rs^JR^Bs (3) (l) (2) in J: 5, 

Hffl±Pp1ST-fo5^WjtM/* 5 foS (KANOMAX 
Tp/zl't^t- p. 1~ 1 0, 1996) „ i<Dj; 

[0 0 0 9]«M l) Mftasi^M (S^r- 
tfc^SCCDBfcfe) : #^¥3-5 8 5 9-^, #<ii¥6-7 
4 90 9f, # 8-21 1 7-1213 
6 7#^«, 2) 3t««EtJ:5»^* 

: #M¥9-1 6 8 7 2 2 #i¥9"2 

050 46*^«. 3) ftm^tKm&cowmtt m 

T-ttfXOm&ff&i:) :.i|#gflspl - 2 6 6 8 6 4#^« 

z%mz.&y^fc&$imik£i£ffimt$:rr'ix^z>, w 



[0010] 
[0011] 

-r 5 *mft&&mw&# * * * *jv >x , mxytMz. 

ii, y V * SrM^k-f- 5 fc * wftffJt tr X -5 XM^ 

<£gffi £ Hi A T* # 5 Bfl HttMft Sr *i" 6 #i£ 

*'s/^^.|rio^T, te*"s/^x(^fi N T$y?*fa%ftft 

mmitmmt. tmm^mt>zm&-r%-<<y ; T y -» 

[0 0 12] BtFffi«^*'f^^i4. *tlsfS:^^«JlBt-f 
[0 0 13] 

mwnmmmm] *%w<n*mftmfcmm&#yy- 

X(J, ^^S«4r*>^^rtl-iR^«t±ifflrotrJAT- 

^»?f y t *<nWxk t LX <K>&%<nmm 
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w&-r h tc ib <ds< y t y - mm%mmmH % mmmm t 

trox-fcs 0 

[0 0 14] JSfc, BE3-=y hfctt* _ «8S361B^?> 17)18 

troffcSI, ®^fg#^ST'fcftfifaftT-t&t\ ) #1 

Xfi, igl;X-fcS,ftXAlM#ff;i;Li\, 

ft T* fcft (i {61ft X t ft 1/ ^\ a ^ tt <0 1 <E> T* fc ft 

ii^*3fftu^„ M^rf. abs, T^y/^ro^iffly 

yx^ytRTftfV ^-tf^-T h (P. C. ) ^CD^ 

[ooi5] Xytxofflfflmmn. w&<n*%w?>K 

ffl»imtj:1fite.<Drfy? xX'hoX^ M&Zm&^tiimR 
If & 9 W L *5 T' £ 5 1 <d X fcft (f {Sift X t A i \ 0d x. 
tf\ #s/^^WMMj^1S(4. VT t ji/n— if 

c/-/i4t^e>&(K -^k$ftr*3f3, #s^* 

YT^YTir--7'-r- (SEMI#2p) t $ 

ft So r(0«t5^^y^^ro^tL-Tfi, MKK7©tt 
tSi^Wi^, 1) 

2) y>-7J-fe-> hi&Mmm$%nm#'y?*. 3) 

[0016] *^W#mT-$>SffifSMM^«?r 

1\ x.m.^i&ffimkmw.^^x, m^nmfc* 
STtti-rstro-efeftfiMftx-t &< , 7tm^^tt*BBic 

a, Sr, Ca, Y, Gd, La, Ce, Nd, Th, 
P r, B e, Z r, Fe, Ni, Zn, Cu, Ag, P 
t, Cd, Pb, Al, C, Mg, Au, In, Bi, 
Nb, Si, Ti, Ta, U, B, Eu, Sn, P, W 

<o i^Tft^xii r ft h <nit-&yoXi-3.S-&Xte fe&W tm 

il<, ztibi-±m<kxxft-m£j.±zm.&Lxm^b 



ft5 0 i@&tth vxn. 7^>;i'tfj*<Diia<ydmtf)tm-& 
[0017] ^liU, te-g-^i L-rii^W, fa 

^ mtrnfrb*), mitmatB a o, s r o, c a 

O, Y20s, Gd2 O3, Nd203, Th02, Z 
r0 2 , Fez O3, ZnO, CuO, A g 2 O, La 

2 O3 , PtO, P b O, AI2O3, MgO, In2 

03 , BiO, NbO, BeO4^i*0, ^fclSMfc 
feWiYBe, GdBe, LaBs, NdBe, CeB 
6 , E u B 6 , PrBe, ZrBz/i^foO,; 
StttUIJUC, ZrC, TaC, T i C, Nb 
C, WCi W$>5„ L-Xfifyil. WIS, 
y AgiMgi (M g ^ 2 ~ 2 0 w t 
%) . C u i B e t CO-g-^ (B e # 1 ~ 1 0 w t %) R 

Mgi CuiBei W^S.t>*B a <t A 1 £ (7) 

tf.X'Z So 

[0018] Lxiti^mm^Mmu 

^r7K^^ c t 3 X- 3 0 0-4 0 0trolSro*#TT', 

w-r 6 mnzw irf+jp L x&m -r 5 r t a* x* # 

So ^fcSiStttoJCfcftW^&jBcttlL. 

.#Sfe«Srf+iPUfctrod5$>S (M¥7-9 3 0 9 8 
#PjB¥4 -24 3 54 0^) 0 ^^ro^i^Mi: W 

iP^fcS (1$l¥4.-24 3 5 4 0^) o -(WktJ:D 
=1 *s/< t MiiSO X-Sffl # y ^ ^ coffin iz iot f±$f 

(#II¥8- 1 3 2 56 3f) 0 — fl=-fkJw«t !9. TOT" 

^-tryu^^y-^yjf^ftSrtf-i^S^bL, # 
ir, ^^^^#^*"s/^^X*(7)ffifflX-^&t)t^So 
[0 0 19] 

mm (3L=--yb) mm. m&*>zwz%>g.i-z>&} 
m^-^»t±i-rst)«x-foft«fsiftx*t a< . 

irit), Ttm^^tB-fStox-foftlifsiftX-t.A^o 
R*^iBaS«:*^i»S:»i-St>ro-e*)fttf, fsiftXti^ 
fflX-#S^»\ h-ft<7),^.X-7Kffi*T. ^^if^By 

y/^ff^Liv *&w<DW®x&z>'%?\-l&m. 
3tttflEt*l-. **»ESH*K1t£ft, W^^S-U 5 



u x ^ 5 r i wr$c *s fo 5 o 

[oo-20] fttt^j&Wttwtefi-^tfii, ^^M^ 
e>«ffl$ixS*^IISrHtf J: 5 I- (fl8*t ffiSW*J£ < Xt* 
5J;5I-) 8£gX#5t>roxfc;ftJf^'f ! 4xXtg.v\ ® 

z>i><nx'3btui&\<\ ^tm^ntam^b^t/tm^^mta 
ttmkzcommn. ^jsan^m^m^^xmrn^tix 

^ -5 <b <D Xfi 1/ \ Wllt^Bi^ftX fotbli <£ffl X* 
iW^iJt LX^ SUSfcS^IJCu- 

*T#5J:5^a9;*-rS (»M s P2- 3 0 3 5 5 7 

[0021] ffimmn^-<DMMtf (mca>w 
S-iSttfti'i-J: t)iiS:^»5-t!i s x-§. ^as^ota: 

Sfe^KflS^ttfll-ffljSK^l&X-t § troX'fotuCf A 

*■ ra*#&*ttfcfT;fc6 J: 5 & 

Si£tt^£%JfXX^<IKi£^J:?K 

*s-e§4. » (Rffi) 

[0022] mz* %m.m^^mmmm.^mnir 

^-rs^tttf* mtv^rnkk*. h. o 
& # £ ft t ^ £ ft^ffi 5 1 w x-fctuf ^ 

OB Se, Ge, Si, Ti, Zn, Cu, 

Al, Sn, Ga, In, P, As, Sb, C, Cd, 
S, Te, Ni, Fe, Co, Ag, Mo, Sr, W, 
Cr, Ba, P b<DI^-fiX/K WiZtlb<Oik&&>* X 
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2 «SL ± £ ffi £ L T ffl 5 „ 

[0 0 2 3] tf'lxtf, 7C*t LXfAS i , Ge, Se, 
ft^itLtliAl P, Al As, GaP, AlSb, 
G a A s , I n P, GaSb InAs, InSb, C 
dS, CdSe, ZnS, M0S2, WT e 2 , Ct2 
Tea, MoTe, Cuz S, WS2 , %.\YMt LXf± 
Ti02, B12O3, CuO, CU2O, ZnO, M 
0O3, InOs, Ag 2 0, PbO, SrTiOs,, 
BaTiOs, C03O4, FezOs, N i Oft if* 5 

fttt&OJgjfc&frS - t^T'#6„ :©Mi tt, T i 
W^fijcU ^rWgffil-T i O2 <nftt&%'fto%f&Wkfr 

[0 0 2 4] HP*,. 3tttflEw«*W»HMIs8flU-*i»+*K 

(1) m^yv^^<om.m<Dm^ (2) 

W*ffi-ro#iP, (3) ^«!g{-*t[6]i-?>F I 3JSl^'^ro 
^ffi-WttiD, (4) fc5^!i7fcM*£4£:R. SHtt, ffl 
^ v /n^7j^4»c. 18* Amfcfo5tMi*8i(£ftftifroigH 
©WCa-f ^v^Lfct), Xfift^- 

5*K «ElS. ^y^yv^.ifc** ^fi-tt^g 
ft ifoj^^ro*fex-ail:<o^t Ltffli^r £ #ttj* 

■So 

[0025] rftibfi, *fs/^^w^«, A^roSS^ 
7fe/«^roa«, IrltSM^ S»ffiftif.-J:9 

fcfel^. ±lE3ttt«E.-P t, Ag, Pd, Ru0 2 , C 
03 0 4 W^fttlK^iP^'Cffiffl-rSr t tffi3fe^.o K 

^1-S^WX-fc^tffsitbX-t^< , ■BJ ; KS.t>*/XI4^ 

tiistBjISS. mti^X. 7kMttbLX®m7^7°^ 
vty-i h, ^yt^ri.^/^yyy', uv-BMi7^ 

[0 0 2 6] ^^WBfe*t Lt, ^^S^w 
^^l^i-rS^li^I^WTt^ffifflX-fiS/iv MIE 



(24) 
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*««^BBUT, &tt££)#Ap£*5*$Stt#*wRfe& 
tcol^XtftW-f Sir. HX^^ $7 

^fctlflD^-frSWitttf* (H. C) X*iILXW*i5 
:tll iS^i©H. C^iffoD, -t^ltittLT 
-CO. -COOg^ G&WiStfprS) £f$o~iX- 
foS 0 i»H. Cf2gj7k£tf (-co. -coois-g-gp) 
£*1-5W7kt£$3« (h. ccDS*«itw-c-c-ro 

[0 0 2 7] ^fttflX-fftW-f 5 £. W&W 
$*<5W&l4;tf*l2, Cie ~C20 G0fii#T-fiH. 

c. Wx-fiy^/i'^^x/K 

tux. -co. -coog^- GB*tt&*-r5) 

o (&mm. ^3 3t, SR 1 -«§\ P 1 6 ~ 2 1 . 19 

9 5) ^tX'h&» ^fth<n>mmiW&.X*<n%Mtt-* 

#J f3 3t> f lf> p 1 6-2 1. 1 9 9 5) „ )6 

tt^xfeS^. 5 t-ti^e# 5„ -f &£>*>. r. 
^e>ro#lH4^^fi-co, -cooig-a-wgfrfr^'?^ 

Sift 9. fe^i LX£^/^#7*^ffi(2$!7]<*l4(-& 
[0 0 2 8] BP*,. <rttHt^^* s #ffi-f*#HSll-*» 

flESrKH-rs'tx %,f&mmmimzft-fz><nx\ h. 
cwwgttscx-fcs-co. -coo^-g-as* 5 . Tfett 

l^t**.^*. 3t««f±. fitflEH. C<D#*S? 
7^ = 7^7 ? y©± ?4tfflt^ 

[0 0 2 9] BP*>. afe^ff^^/fcft^??/^ 



y^*fiX3§fi^g#*^fooXtl&££H5o BP*j. 
*Xfc& 0 *|§BJ(73^Vi>X(i. ftSl^^^it. 

xy-»*jt*Mgtt-£®MS«i. mJiES^beat 

x^st-fb^x*^. *&m<Dwmxh5>„ 
[0030] *%w<D^Vfmmmw.tmt><&& 

5., :rT?. i ott»f*«HKkSBA-2 fc- 

fWb$ftx^& 0 ^s^roTKy^^n, SSrottSi* 
■y!)7) Cifflv^troxfeS^. HfflSUo^XI2. ffiii 

*x-w?»a^ro'it^* s #i>r ^frft^bee 
a-2 nwmsxm^ts^x. in-K^-h, is#*> 

[0 0 3 1] BP*,, ftfls»i*(fcg«A-2 #-fWfc£*t 

fc*^ro^s/^^ i on. ttsii^-g-^^n. 

SSI 4. «^.ffi|£»(*5bPX8«roci-K#-h^ I 

(-^^e-^ftn^ro^a^if) izftt>tiz><Dx\ m 

Lxtsy. ^tizm^^xwtw-rzo 

- 2 Srfflt^Tvs. IliggfA-! 

h. A) o 

[0 0 3 2] BP*,. «iA-i (1. Ttmmssii. 
^U/<yf!l- 1 2(C3Em^tv5o *^B^<0^s/^ 

jo(t6^ft:«^'(bag@A-2 is. mm(o^t<mmmm 
ia-i {ctjfts^yr y - 1 2iz%m£titcnti<D i m 
mi3frb<oi&&^±9* mmmfc&hZo ^<yxy- 
1 212. %mx%. m-&.\zmt)W&x%z>t><DX'htu-£ 
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#y^xio«. t«£<7>&r B m. fA«gti4, m 
[0033] ^(c, &&w<DtftWLr'&>z>mmm@.A-i 

/65fot), ^l^Tii^^^^p"^^^ ftj 
12^ft?ifffHki£«A-2 Clte;^ ^#<D}5fctt£{£it£* 
5tw-efo^o r.tl,£06 (a) . (b) tftW 

•rs. 06. <a) \^^xm.m-rz a fm\^x*> 

t, gM#ftg!A-2 CO^SI 7l-e^.?5^5„ 1 

s„ 1 8iiR->- hfinw-iRaie^y-^. 

[0034] cwj;5i-bT. 3§$w#^s;t-s& b b p1 5 
^f,«ii^MMiWtgiA-2 w^s^ex^tb 

n5©T'MK)l^5. 06. (b) ZifrW-TZo 

li (b) 14. 1 6 fcgffil 7*^LT. SfffEW 

^^Mi^-fbgewrt^i-it^e-r^twT-fcSo 06_ 

(b) (wfc^-C. 0 6. (a) t laj-ft^litBI CS*£rSS 
[0 0 3 5] #3§^I4, ii^W^ y-WU-ASr*3(t6 
l^ffifflT-#So m^W&^J: «9 jg^LT 

^©ft^fll^kSEBXttaflcflliWis* - y h y # * 

^<n-mtte. mzstf *&£>'< y^^tf* ft *>5 



[0 0 3 6] 

5 0 if*^XST-tt. * 7 * 1 , 00 00^ y -V/u- 
AX-^ B 3 p^Mp n p^^it$^'C^6o !?^2 2fi, ft 

^><?V^H7K^/i s l. 1~1. 5 p pm#St5. — 

[0 0 3 7] rrofc®, i>^/n 2 2 |4'>3l/^iJi**'->^ 

1tf25frh$L'Q. -mtZfrXte*). 3 
^ (ISl^-lir-f. SEMIlf) 

-&7K¥*(^ I- # y ^ J: 9 3 1 # W T^fi 1 
(-3l#Ttf5*(-J; 9> sf?s'^^ FT 2 3(±*y^^* 
flt2 l*»e,BH»cS^5. l^^-y^^2 1i4. ^y-ww 

Un ^ttXga<73ci- K*'- h^gcgU, *"s/^^ 
KT 2 3 (DfflM'ikiZ- 2 2 &t ]) ^S)V-&m*% 

nxi? y-^-Afflg»jffi^n*"s' , 5^ ^ 
[0 0 3 8] K*'y^^2 i m^-Byyy°2 7. 

»12 8 > 3t«-?-lfeW*t 2 9 . 3t« J f-*WS*^«* 

mi-ikmmmms o. itm»s^«*»3 1 

frflf8KfcgeA-2 ^K@^ttTl s So K^'fliiSgA 

-2 ■ wf^ibwfc»^«8g^e>w©73Wfi. 
rorKT-feO, y ^ * 2 l rt©^^Mi^fi« KSS 
A-2 iii^^^ttSo ISIA-2 p-KsK- 

14, ?:^2 2lcf+SF-T5. >7^M7?^^4riiiP^* 
5^f^«lT*fiR^ (*^^) ifCCRft** (H. 
C) Rt5'>i^^f+*-rSt»riR J ?'®»*iB-i"-i:*» 



(26) 
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[0 0 3 9] rr.T\ llH. C(4, Ml7>7'2 7^ 

2 2<D^-ri>mmt^muB^mmmt^ti^>o 

m^Z&ZZtlZ&fa.nUtl (@l I P34-i -34 
-6 ) CliSo r^T% XtDWWteP- C. M, 

M7V^tt§f7 > /7' (2 5 4 nm) , TftM&fiA 

1 ItlCT i O2 £ttlJP, Ttm^ffi^ttA 1 ttCAuJ 

ttiD, TtmT-KitifflcmSiifflfcsus dov/c 

m) , ^mTOT-ffi^WliSUSlt (5 0 0 V/ cm) 

[0040] m 1^35(4, L*ftttx\ Mlyy? 1 

2 7frb<n&sft1&<DV3L"2 1— rofigW^rSSCtto-efe 
So 3 611 tti^ffiT'fc 1 ?, BflfEro^i^Be^ 
C:,fc5^t98fcft3 4-i ~3 4-e £, ^^i^m. 
«ti*Wi-^-rfcfcrot(DT*$>So icoi: 5 dLT, tfV 
if* 2 1 rt(0^t(0#*^ r ^S.^TO^-(4^a$^ 

jpl&i^cot-, tmw.mm\^mLtcm^, ^mtitm 
t, NH 3 : 1 p p b«r) o uftmmmmA 

fettS^^^^M^tvSJf^t;^^^ (B) co-g^, 

ftfciHilKfcgli (A- 2 ) rots^, tfsasg&K-et 

So 37(4, m^tm y^^-^yy v^-c-fc ») , -fig 

^rfetDV^-r-foSo 
[00 4 1] jgSSffll 2 
Hffitf'l 1 C0|2] 1 CSLfc £ niy Nffiil^ j/ ^ ^ 2 1 rogijro 

^-r^w/Kj/^x^in^^-ro @_2j4, ^--T'v^-t 

rtt, ?i^2 2 4r{S^Lfc7t— T'VTJ-fey h 3 

tt-rstror-feSo **s'^^wp^TOffiT-(4, 

2 2 14^-yv^-fe s> h38 \^i%.#f£tli><DX'$x.^W 
Zx. (01t , 24) li/f^o Hl^fc^t, ElltlB]- 
«F*ttlSI CSft^^-to 
[0 0 4 2] Hjjsffl 3 



%mm 1 com 1 i^ufe?^^^* ^rosijro*^ 

7 P CO#yi5'^$rlll3.i^^-ro 1113.(4, ^— T'Vtf-fe 5/ h 
iR#ftSj£W#«eii^y^^T-fc?), tf>^* 2 1(4, 
<D&%\^yf 7. K7 2 3, ->-/i4t2 5^PjfiK5^S' 
^2 1 roWfflfl1t5r^r1-So SP*>, R*'7n2 1 
(4, &m$CD#y? *Xh<9. #-y? *2 KDtfytX 
F72 3, i/-frtt2 5frbl$,Z>fflffl®M&* #*yt* 

K7 2 3C. ^i"<--?mmttz (0^* 

■f) !Ht^faf-T^£itS*(-4:!3f^» 
U CltvJ; FT 2 3 (4Hi^^ixSo K#'j/i> 

X2 1l*)(4, £^/>2 2£GM$Lfc;iJ— 7"y*iry h 3 
8%iK^-rStcox-foSo lltio^t, miil^Hf 
^(4l?3C;&B*£^-fo • 
[0 0 4 3] Hflaffii 4 

El 1 Ufc#S^^5.U J ^c^^*Wfc*Wffl|#'(k^ 

i, 0 0 o<o¥m#T.mzmsu tiessosm^&a 
®7jtsy&{4. ^y-wi — Aicfcits^. Ks'*com^#t 

fcSNfc-r 5 r t d ± 9 ffo fco 

1) «&il*"s/^*cOA-£ £ ; 3 5yyh/K p. 

c. fit 

2) w^ksia 

(1) ftft&U ; SS7y/4w„ 

(2) 3t«a&W ; AlSllil, Ti02*^/l- 
ST'#APo 

(3) ttm^-MclHU ; A 1 ffi±fcA u Srf+iD. 

(4) TtmT-Srttlffl comS ; «sust, 20 

V/cm 0 

(5) ffimttfa^fif*** («KK) ; susffi, 

8 0 0V/cm, 

[0 0 4 4] 3) M^fTy^ (AP) 
!Sfr7y^ : 

: ^7^1, 00 0, 
#y^^bzK*»S : 1. 5ppm 
4) r7^yN ; 12^fyf 

5) 

— (>0. 1 n m) 

(^x) (4, 1 f t 3 Wzis&tiS 
0 . In m^±cot»&T-<75|£«£^-ro 
[004 5] fem 
(1) !>^/->±C0^tt^ 

F B ^co^$r[li lCijfi-fo mi llcjol/>T. 
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(2) jKy^^rtro^ST-SS (*7*) 
TO^F-SS (*7*) Sr^K-^-fo tfc&iLT. #ft 



[0 0 4 6] 
[SI] 







2 IS |81« 
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<1 


< i 




1000 


900 








< 1 


<1 


< 1 


<i 




1000 


900 







: a**i* 

(3) '^y^^rt(0^^^^-fb*:^j»S (ppm) 

-to 



[0 0 4 7] 
[*2] 



: p pm 





1 IS Rift 




1 Bft 


lSHft 




<0.1 


<0.1 


<0.1 


<0.1 


ant® -(Jtttii©*) 


<0.1 


<0.1 


<0.1 


<0.1 




1.3 


1.2 


1.2 


1.1 


SSft&lffl&i-fcUro'b© 


1.4 


1.4 


1.4 


1.3 



[0 0 4 8] #^ 9 i/mtAmo-g.m^iort&m^ 

jv (DOP, DBP) SrSS^fco 

<D#«3£J«£-fr. GC/MSSt:J:!)7^/w8i^ 



[00 4 9] HiSffl 5 
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^X-Cfe(9, El 8.(411 ICllIilt'fcS. ^Iif 
(4, ^7*1, 0 0 0©^ y — V/u-i^T-^p°pW^K n D p 
#Mit£*VC^5o ^2 211 ^p°pK ($»fl:. fit 

^7x1, o o o©^ y — wu— Ai-ii^f^^SfiK^- 

t Lt, ^A^roiAH. Ci^P^X, ^y-wu— 
#1. 1~1. 5ppm#4t5. ff«t*>bt 

:©f:fc, ^7i/>2 2jil>3i/N#i*#" S /^^ 2 1 KlMrt 

[0 0 5 0] 7^21 <D|JflEfM&1?ll4. *' * * * K 
72 3, i)i/^^X.24 > ;^2 5 ^.^fe <9 , — 
ft-ffcS JvXfctK *'-.y^* FT 2 3£ FT ^--7°-^- ) 
EI**-f. SEMIP) i#-g-$*7K 5 P*f6]l-*'->^ 

t) , iSyt^ FT 2 3 14*" y ^ 2 1 frhffl&Zfo 

•So S*'y^^2 1» 1 ^U-y/u-AfflglKo*" 
ybi!n#yF77^2 6 L, ^{WPIig® 

Op- K#'- H-ttSU if-vZ* FT 2 3<OP^t- 
i>i^2 y — V/i— ixffl;*.7J7 — o*'j/ H-J: 

?K lttSi-o— -r f v-^&t/Tvn— r-f ^&*i< 
5 0 £fc, tfy** FT 2 3«:ffltfc«fc, Wtf* !J - 

3t«!«2 8, %n^mm 2 9 , ftm^mts^roft 

tfiitfflffllSao. ffifWB&^iiMfetfa 1 j; 

w-mmmw.A-2 t. m^.mmitmmA-2 \^mti 

-i «k ^f&S^ffcfifrfKt^-S' FA (A-i +A-2 ) 

asfia savors. 

[0 0 5 1 ] H Ad&ttSKflJ^SA-i t 

%%m.wm : mtmm.A-2 14. strfEroeas.* i»^<^ 

tt5rox\ fi^PBiiifc-fc^ii^bx^JS^tb^o -Tftfr 

2 1 CK4. !73i^^2 2{rf+#-rS. 
rogtt^ifiP 

T©Sft*« (H. C) fttf?:*^l::f'MM-5i:»r*M» 

x2 KDfflfflm^ ? y-^jv-j^frhtfv? * 2 irt 
CiftA-f 5o 

f0 0 5 2] ZZX\ i£H. C(4, M»7y7 , 2 7il> 



60 ttStf" (ttT-ttftW) (4, ^-17^7-27 

3 J: •) ffiS * *u ^MrWMktilt^f- 1 ft 9 > f»m»&T-(4 
^«®&^-<7)}S*«i: UXmii3 1 

&ftf4, S^«A-2 *©M^7V7 , 2 7«M- R 

m.A-2 rtw±Troto-r^?as^x§i#iec$^^^ 

$3.<Dffitl (ll I t I 3 4-i ~3 4-e') 
X\ JPs/^^^WSriP. C. Sk *^-i»7V7'tt«B 
yy7 (2 5 4 nm) . ?t«^i4A 1 W^T i O2 
SP. Tfefi^fflWllA 1 fi-tAu^l* Ttm-T-jS&WJB 
(D«g(4^SUS (lOV/cm) , ^m^T-ffi* 
JW(4SUSW (5 0 0V/cm) X*fo5o 
[0 0 5 3] 374 1 3 5 14. L^?feWX\ l»7y/ 
2 7^?3(D^i^W!73i/N2 1— (ORS,|t^^CtWX-fo 

5„ 3 6(4. f±m<9fox'h<9, mmcom^mM 

tWS^M^h<0^^k\ZX?}^%<Dmtl3 4-i ~3 4 

nw&i-^M^ti, 1^72 irt^(4, 
Ufc4fr&» tfiH-e^sa****)* (h. c 

iSS : 0. 1 p prnfiiT, NH 3 fiS : 1 p p mSX 
s/^^oW^t^SRBi:. ^O^gtL^RjfgX-fot), i 

5„ r.ti(-i^. TKy^^i^ftsm^k^^ (b) 
a^EflHWk^^y b (a) tfaas&s 

|;t*# 5„ 3 7(4, s/^* S'T'y VtfX-h 

9, -(ig^feWV^-t'X-foSo 
[0 0 5 4] HffiftJ 6 
^JEfiJJ. ro ElJL> ^.(-^ I'fc !7^^^jI*' ^ ^ 2 10 

^i/^^rtC, t73i/N2 2^r<%^pLfc^--7°^7J-fe;y h 
3 8^Mt5t«ffc5o **"->^^.t7)M^1tX- 
(i, ^7 3i/n2 2ttt- 7°V77-lr s/ h 3 &\Z.Wft£ilZ><0 
X-V^'^WZz- (Ml) (4&l/\, H9.(-do^X, mx> 
8. 1 151-^(4151 C®*4r*-r„ 
[0 0 5 5] %Wfal_ 

^-f7°(7?*'s/^^^ia 1 0.(-7T:-fo 01 0.11. 
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j&i>#yy*2 i<Dfflfflmm&%-tz>o bp*^ fistf** 

DjU -tbi 9 ^'s^* K7 2 3fiH#(£;ft-5o l%^y 
^^2 1ftlt ^2 2^rf*l#fUfc^— 7°y^7-fey h 
3 Z*WM\-rZ>h<nX'foh<, m lOJ-fcl^T, HI 7.. 8. 
t PHft^fil*) Cs*&^-fo 
[0 0 5 6] Hffiff'l8 

1) «ii#'y^^roA^$ ; 35yyh/K P. 
C. M 

2) JS8KfcgB 

(1) $*1-ll&5( ; 817^41^, 

(2) 3fetti«# .; A 1 tgiit^ T i O2 &y*/U7*/w 

(3) ; a 1 s±.-a u sm+jq. 

(4) %m*n\tim(»wm -, wsus», 20 

V/c m 0 

. (5) fl^t^wiltt (mtfiS) ; sus« v 

8 00V/cm. 
[0 0 5 7] 3) 

(1) ; ^'7r!J-4:tI§ttt-Slt5 

(2) /<yT!J- ; L Utyfi, 

(3) mm ; s^kgii'^s^wrois ca« 



7 V7"M.ftRi : 20~50kHzOA CUBE, ftffi^F-jKc 
tafflwmUffl ; DC 1 0 0 V, WmTO^Wti*«ffl : 
DC 1, 0 0 0V) «;«t5fc!f)roDC-DC3y/< 

;DC-DC3V'5-f D.C-ACay^-^M 

^mmssi-ffl^fc^^- H7 vv?^^-t^y-F e 

(5) Miim ; AltS 0¥£ : 2mm) „ 
[0 0 5 8] 4) (An) 
: 

««tf-*g : *7^1, 0 00, 
^^^V^k7K^«S : 1- 5ppm 
5) fps./^ ; 1 14 

6) 

— (>0. 1 urn) 

&*?^mkfrMWkg.<nmfe ; ^a7h^77 
fi, TO^f-jftS tt. 1 f t 3 

[0 0 5 9] 

(1) ^^±<7)m^n 

(2) y ^(D'miLT-WiS. (y~y*) 

^«^^L<Dt<7)^^3ir^-r o 
[0 0 6 0] 
[S3] 
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- : 

(3) f'j/^XF^C^^yKttilS (ppm) [0 0 6 ll 

: P p m 



£ ft 




2 59 


1 


liSffitg 




<0.1 


<0.1 


<0.1 


<0.1 


ansa Ot»8£©#0 


<0.1 


<0.1 


<0.1 


<0.1 




1.3 


1.2 


1.2 


1.1 




1.4 


1.4 


1.4 


1.3 



-ft3S«^J;5l»*aff* s #-<**-i:* s ^*» 013. 

t^4(±. ^ttiPS# (0. 1 ppm) J^T^^-r= 
[0 0 6 3] 



[0 0 6 2] ^ 9 vlMbk3&<&ggra+fc*stt5Bfc* 

/U (DO P N DBP) fc^fco 



(2) MPfl^fl}l-«t 9, p#-7HU5/^F^^ s 

^fc 0 bp*,. mm±9j]^^m^t^^) , mmmm 

[QQ6 4] (4) tf'yy* (^/Mfc^Hg). 
*FHfc*-eB:* 7* l J: 5 fc»?**£ra, 

(5) mM^S^-^-fbL-Te^r^^i/^^-C't.. M 

[0 0 6 51 2) frsEi) \^ioi-f z>m%.fcmmmm\z 

a*wt*ofco 3) awed iztsrt zummimw 

(1) jKy^^offi^k^SPtWf 8ibt?#5wr% 

(2) ^©^y^xro^^fjf, (&(D]§'£.(D# y ? 
y. \z. h & 9 ftJt ■& r t # T* # SfffltSH^/S^ ^0 

[0 0 6 6] 4) flfr!EI^«tt), 

(1) S«coiR^«tBt-ffei*'s'^^^^w{SA^ 
fefft^^:):. Sffi^ffiA^w^^^M. *"y 

-fe/uy-y^ y-^vy'WKiSm^lk^fc,, 

(2) f^nWHT, &#x&B&£tii>7'yx 

(3) «SS»«)S»5>»«*«3#*&*S»t, igattl-fPf* 

<k#»S£ix5 GB»j*£IB«:il6*f) ©"^ *ky*#" 
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(4) Hffl±^^^#y^Xi^ofcroT% /Sl/^if 
y y y-d-liffl-C-^ 6 J; 5 

(6) ^mmtmshWit, sswl *t^k#it* 

y h^StgiR^^y^^wftfflli^^^^^. Z.<D£ 

?t£v*u±Mz.tett&mwmxyty- (J&^ * ky 

[Ell] #31 W <£>«|JB # -ft^ffi&tf y y" * 

[B2] ^g^<73^— 7">-^-fey h^^tBfi 
#J £*T8>tEE1o 

y # x<n~ffl&7jki-&rWMo 

[E6] mMmmfrb<D%m&nmi-t>tcsb<v&wm<, 
im7] *%w <omm # y * * rosy <o-m 

us] 121 7 coffiijsia. 

[El 91 #3g|3t7);j--y J V7J-fey MK^S«Bfl^ffii*#" 
-y ^ *K>— 0fl&^H-#rffiia, 

[Ell 0] ^BJ(D^--y J '^-fey hJRiWSJicBfltiSiS 

y ^ ^. <o— m =S:^-f 65rffim„ 
[Hill ^B#^ (P) (S) W^-fkSr 

[Ell 2] Ufttifffl (P) (S) '<r>mt^ 

[Ell 3] f^#BtP B 1 ^is^y^v^k*** 
S (ppm) ro»**t^7 7 0 
[Eli 4] ^3fe<73^ y-v^-i^t-ioit^^Mtfit^* 

10:^^, 11: %nM&. 1 2 : ^'77!i- 

1 3 : maa. 1 4 : m7jw*&isg. 1 5 : i^-s» a p «b 

«l) , 16: mmWL, 1 7 : gffi, 1 8 : 
h> 19 :m^-Sl5 B D p (^/4^>^^) . 2 0 : gEHS 
S, 21: ^^/N«il*'y^^. 2 2 : 2 3 : 

i£y$* KT, 2 4 : ^niyNjf /K 2 5 : 'y—/V 

26 :n#yF77>'^ 2 7 iMi?^, 2 
8 : %tt& 2 9 : 3te«-T-»ffi*f . 3 0 : 3t«-?-*Wffl 

mn> 3 1 : mwm&^wti. 3 3 : 3 4 

1-6 :SftO«th,. 35:«3t». 3 6 : f£W 9 ffi. 

3 7 : ^-vr-f y^TJ-y Vy*. 3 8 : t-7"y* 
•fey h 
[fgiiE2] 



(32) 11-217119 



mm miE^m «3E 



imi] [84] 




A 



[08] 




1 t— 1 

snen <b) 



(35) 
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[mi o] 




(72) wm mm m 

tf>%)mmRtfi*mn4TB 2#i ^ & 

^M#?tE^ffl4Til5#33^- ^m^?H 

(72)3§W# *0J..«a 

3fCM«5ftE£M4TBl5#33-§- ^ffi?S 7 J< 



02) mm^ &m mm 

(72)3S!JU*- «MJ «f ' • 

TtTiSMS5*-^fi 4TI3#8 

(72)»9j# 

/Sftm&^ftT*iE:6^^L$fBr24T@ 3# 

504-^- 



